This longitudinal study has examined the associations between perceived supportive and unsupportive spousal behavior and changes in distress in couples coping with cancer. We tested whether people relatively low in their sense of personal control were more responsive to spousal supportive and unsupportive behavior than were people relatively high in personal control. Patients with colorectal cancer and their partners (n ϭ 70) completed questionnaires at two assessment points: 3 (at baseline) and 9 months (at follow-up) after the diagnosis. We assessed perceived spousal supportive (SSL) and unsupportive (SSL-N) behavior, sense of personal control (Pearlin & Schooler's Mastery), and depressive symptoms (CES-D) in both patients and partners. Multilevel analysis (MLwiN) was used to examine changes in distress over time in a dyadic context. Patients and partners who perceived more spousal support reported less distress over time, but this only applied to those relatively low in personal control. Moreover, partners who perceived more unsupportive spousal behavior reported more distress, again only if they were relatively low in personal control. Patients and partners relatively high in personal control reported relatively low levels of distress, regardless of spousal behavior. In conclusion, people relatively low in personal control may be more adversely affected by unsupportive behavior and benefit more from supportive behavior than people relatively high in personal control.
A cancer diagnosis can be stressful and upsetting for patients as well as their partners. More specifically, it has been shown that both members of a couple may be emotionally affected by a cancer diagnosis Hagedoorn, Sanderman, Bolks, Tuinstra, & Coyne, 2008) . Over time, however, most patients and partners adapt well (Hinnen, Ranchor, Baas, Sanderman, & Hagedoorn, 2009) . Social support has long been considered one of the most important factors in this adaptation process. For the most part, studies have, indeed, demonstrated a positive association between social support and well-being (e.g., Blaney et al., 1997; Demange et al., 2004; Helgeson & Cohen, 1996) . Moreover, intimate partners are especially important sources of support. In fact, findings suggest that support from acquaintances cannot compensate for a lack of spousal support (Coyne & DeLongis, 1986) . According to the developmental contextual coping model developed by Berg and Upchurch (2007) , patients' appraisals of their illness and its consequences and their adjustment to this are influenced by their partners, and vice versa. Further, it has been recognized that, in couples dealing with cancer, both the patients and their partners should be considered as recipients as well as providers of support (Badr, Carmack, Kashy, Cristofanilli, & Revenson, 2010; Manne & Badr, 2008) . Despite this understanding, to date, only a few empirical studies have addressed this issue on a dyadic level. More specifically, the majority of the studies have treated the patient as the focal person and the partner as a source of support (Berg & Upchurch, 2007) . In the present study, we applied a dyadic approach by examining whether perceived spousal supportive and unsupportive be-havior 1 shortly after a cancer diagnosis would be associated with changes in distress over time in both patients and their partners.
Marital interactions may entail both supportive and unsupportive spousal behavior (e.g., Hagedoorn, Sanderman, Buunk, & Wobbes, 2002; Hinnen et al., 2009; Manne, 1999) . It has been suggested that when investigating psychological outcomes among persons with cancer, researchers need to pay attention to the impact of unsupportive spousal behavior, rather than merely focusing on the positive aspect of social support (cf. Manne, Taylor, Dougherty, & Kemeny, 1997) . Further, unsupportive spousal behavior has been found to have a greater impact than supportive spousal behavior on psychological distress in both healthy persons (Vinokur & Van Ryn, 1993) and in persons diagnosed with cancer (Manne et al., 1997) . Therefore, we were interested in the associations between perceived supportive as well as unsupportive spousal behavior and changes in distress over time.
It is an oversimplification of reality to assume that if only partners were more supportive and helpful, couples' levels of distress would be alleviated. Some researchers have suggested that people may vary in terms of the extent to which they are able to benefit from having a supportive partner (e.g., Hinnen et al., 2009; Reich & Zautra, 1991) . Therefore, one possible way to obtain greater insight into support processes is to take a closer look at the possible moderators of the support-distress association (cf. Frazier, Tix, & Barnett, 2003; Martire, Stephens, Druley, & Wojno, 2002; Pearlin, Menaghan, Lieberman, & Mullan, 1981; Reich & Zautra, 1991) . Previous literature has suggested that individuals' sense of personal control or mastery 2 might be an important factor qualifying the support-distress association (e.g., Hinnen et al., 2009; VanderZee, Buunk, & Sanderman, 1997) . Individuals' sense of personal control refers to the extent to which individuals believe that they are able to control or influence outcomes in their lives (Pearlin et al., 1981) . Perceived personal control is neither just a dispositional characteristic nor only shaped by environmental factors (Peterson & Stunkard, 1989) . It has been found to be relatively stable over time, but specific events either reinforce or weaken perceptions of control (Wolinsky, Wyrwich, Babu, Kroenke, & Tierney, 2003) . For example, a cancer diagnosis may exert a temporary negative effect on personal control . Some researchers have integrated the construct of personal control into different stress models in order to explain individual differences in terms of distress when dealing with stressful events (e.g., Pearlin & Pioli, 2003) . In addition, there are a considerable number of studies that have shown that individuals who feel more control over their lives are less at risk for stress and depression than individuals who feel that they have less control (e.g., Badger, 2001; Ben-Zur, 2002; Stiegelis et al., 2003; VanderZee et al., 1997) .
It has been suggested that people relatively high in control possess more of the coping skills and abilities required to resolve difficult circumstances than those relatively low in control (Dalgard, Bjørk, & Tambs, 1995) . For example, people relatively high in control were found to report more adaptive coping strategies, such as active coping (Ben-Zur, 2002; cf. Elfström & Kreuter, 2006; cf. Elliott, Trief, & Stein, 1986) . Moreover, people relatively high in control may feel that they are able to resolve problems by themselves (cf. Rotter, 1966) . Individuals relatively low in control, on the other hand, may feel rather powerless in terms of their ability to control outcomes by means of their own behavior and, therefore, may depend more on the support and help of their intimate partners. Indeed, it was found that people relatively low in control reported more use of coping strategies, such as social reliance (Elfström & Kreuter, 2006) . As a consequence, people relatively low in control can be expected to be more responsive to spousal behavior when dealing with difficult circumstances.
The few studies that have investigated the moderating role of perceived personal control in the support-distress association presented cross-sectional findings among patients (Hinnen et al., 2009) and the general population (VanderZee et al., 1997) , as well as longitudinal results in the context of negative life events in the general population (Dalgard et al., 1995) . Their findings are consistent with our line of reasoning. For example, it was demonstrated that only among people relatively low in control did social support reduce the risk of developing depression when exposed to stressful events (Dalgard et al., 1995) . In addition, based on the concept of person-environment fit, it has been suggested that incongruence between the social environment, such as spousal supportive behavior, and the individual's characteristics, such as sense of personal control, may result in negative outcomes (Martire et al., 2002) . We argue that for individuals relatively low in control, perceptions of unsupportive spousal behavior do not fit with their needs and, therefore, may result in relatively high levels of distress. One study provided some support for this notion by showing that, in the short term, women with breast cancer who received more negative support (i.e., unnoticed protective buffering) from their partners reported more distress than did women who received less negative support from their partners, but only when they were relatively low in control (Hinnen et al., 2009) .
To the best of our knowledge, our study is the first to examine the sense of personal control as a moderator in the support-distress association longitudinally among couples, considering both patients' and partners' perspectives as recipients of spousal support. Our aim was to examine whether individuals relatively low in control might be identified as a target subgroup that would benefit from supportive spousal behavior the most, but would also be the subgroup most adversely affected by unsupportive behavior. In practice, this knowledge may lead to more optimal referrals of couples for specific interventions focusing on spousal support.
We tested the following hypotheses with respect to changes in the level of distress over time, using multilevel analytic techniques that take the interdependency between patients and partners into account. Our approach is novel, in that we tested our hypotheses for both patients and partners, treating both members of the dyad as support providers as well as support receivers. We hypothesize that perceived spousal supportive behavior is negatively associated with future distress, especially for those relatively low in personal control (Hypothesis 1). Perceived spousal unsupportive behavior is hypothesized to be positively associated with future distress, especially for those relatively low in personal control (Hypothesis 2). Overall, individuals relatively high in control are expected to report relatively low levels of distress, regardless of their spouses' behavior.
Method

Procedure and Participants
The participants were patients newly diagnosed with colorectal cancer and their intimate partners, recruited from eight hospitals in the north of The Netherlands. These couples (n ϭ 70) took part in a longitudinal study on "couples' adaptation to cancer" and filled out questionnaires at two assessment points: approximately 3 (at baseline) and 9 months (at follow-up) after diagnosis (Hagedoorn et al., 2011) . Couples received the baseline questionnaire after they gave their informed consent. The research procedures were approved by the Medical Ethical Committees of all hospitals involved.
Of 280 couples who met the eligibility criteria, which included being fluent in Dutch, having no documented hearing or cognitive impairments, and with informed consent given by both partners, 88 couples were willing to participate and went on to fill out the baseline questionnaire. We compared patients who declined participation with patients who participated and we found no gender, 2 (1, 260) ϭ 1.08, p ϭ .30, or age differences, t(236) ϭ 1.82, p ϭ .07. Follow-up data were available for 70 heterosexual couples. Table 1 presents the demographic characteristics of patients and partners. We compared couples who completed the follow-up assessment to those who were lost to follow-up and found no significant differences in any of the baseline variables under study.
Measurements
Demographic and medical characteristics were retrieved from patients' medical files and from patients' and partners' own reports.
Perceived spousal supportive behavior and unsupportive behavior were measured at baseline with the two subscales of the Interaction of Social Support List (Kempen & Van Eijk, 1995; van Sonderen, 1993) . Both partners were asked to indicate how often their partner engaged in supportive and unsupportive behavior toward them. The two subscales included four items for supportive behavior and seven items for unsupportive behavior. Examples of supportive items are: "Can you talk with your partner openly and share your feelings with him/her?" and "Does your partner give you daily practical support?" Unsupportive items followed the general format: "How often does your partner. . ." Examples of unsupportive items are: ". . .make disapproving remarks towards you?" and ". . .break an engagement with you?" and ". . .treat you unfairly?" The items were completed on a 4-point scale ranging from 1 (rarely or never) to 4 (very often). With respect to both measurements, the scores were averaged within subjects into a single index, with a higher score indicating a higher frequency of supportive and unsupportive behavior (for Cronbach's ␣ values, see Table 2 ). 3 Personal control was assessed at baseline with the Seven-Item Mastery List (Pearlin et al., 1981) , reflecting the perceived personal control over events and situations in life. The Mastery Scale is often used in the context of chronic illness as a predictor of adjustment. A sample item is: "Sometimes I feel that I am being pushed around in life." All items were completed on a 4-point scale ranging from 1 (completely disagree) to 5 (completely agree) (for Cronbach's ␣ values, see Table 2 ).
Psychological distress was assessed twice, approximately 3 (at baseline) and 9 months (at follow-up) after diagnosis, by using the Center for Epidemiologic Studies Depression Scale. The CES-D (Dutch translation by Bouma, Ranchor, Sanderman, & van Sonderen, 1995; Radloff, 1977) consists of 20 self-report items measuring the frequency of depressive symptoms, has good psychometric properties, and is widely used in studies of distress in cancer patients and their partners (for an overview, see a meta-analysis by Hagedoorn et al., 2008) . All 20 items were completed on a 4-point scale ranging from 0 (rarely or never) to 3 (almost always). Examples are: "Last week, I felt afraid" and "Last week, I felt lonely." Item scores were summed within subjects into a single index, with a higher score indicating higher level of distress (for Cronbach's ␣ values, see Table 2 ).
Statistical Analysis
Our data consist of two levels, namely, dyads at level 2 and individuals (i.e., patients and partners) nested within a dyad at level 1. To adequately analyze our data, we used MLwiN software (Rasbash, Charlton, Browne, & Healy, 2010) . Before reading the files into MLwiN, we centered all the data around the sample mean and calculated interaction terms based on these centered variables (Aiken & West, 1991; cf. Kenny, Kashy, & Cook, 2006) . In addition, we created two dummy variables, one for patients (1 ϭ patient, 0 ϭ partner) and one for partners (1 ϭ partner, 0 ϭ patient). Following the two-intercept approach (Kenny et al., 2006) , we created two separate sets of predictor variables (one for patients and one for partners) by multiplying each level 1 predictor variable by the dummy coded variables. At level 1, the general intercept was removed and replaced with the dummy variables "patients" and "partners" (Kenny et al., 2006) . This procedure with the dummy variables allowed us to estimate the within-person effects on patients and partners within one model while taking into account the nonindependence of patient and partner data. Table 2 presents the correlations and means for patients and partners for the variables under study. A higher sense of personal control was moderately associated with lower levels of distress for both patients and partners. The associations between patients' perceived supportive and unsupportive spousal behavior and distress were not significant, except for the rather weak positive association between unsupportive behavior and distress at follow-up. Partners' perceptions of supportive and unsupportive spousal behavior were moderately associated with distress, except for the association between supportive behavior and baseline distress. Furthermore, patients' perceptions of supportive and unsupportive spousal behavior were both moderately positively associated with partners' perceptions of spousal behavior. It can also be seen from the table that, on average, patients and partners score similarly on the different scales. Overall, there was a decrease in distress over time for patients, paired-t(67) ϭ 3.62, p ϭ .001, and for partners, paired-t(68) ϭ 1.87, p ϭ .066, albeit only approaching significance for the latter group.
Results
Univariate and Bivariate Analysis
Testing the Hypotheses
To avoid overfitting the model, we created two separate models, one for supportive behavior and one for unsupportive behavior. 4 To test our first hypothesis, that is, perceived spousal supportive behavior would be negatively associated with future distress, especially for those relatively low in personal control, we created Model 1 (see Table 3 ). In this model, we included patients' and partners' perceptions of personal control, spousal supportive behavior, and the interaction terms as predictors of patients' and partners' distress at follow-up. We examined the associations between distress (at baseline and follow-up) and the demographic and medical variables listed in Table 1 . 5 Except for gender and morbidity, 6 none of these variables showed a significant correlation with distress. Therefore, only gender and morbidity were included as covariates in the final model. Because we were interested in changes in distress over time, we also controlled for the baseline level of distress. Model 1 can be specified in the following function: Y ij ϭ ␤ 0j (Patient) ϩ ␤ 0j (Partner) ϩ ␤ 1 (Patient Baseline Distress) j ϩ ␤ 1 (Partner Baseline Distress) j ϩ ␤ 2 (Patient Gender) j ϩ ␤ 2 (Partner Gender) j ϩ ␤ 3 (Patient Morbidity) j ϩ ␤ 3 (Partner Morbidity) j ϩ ␤ 4 (Patient Perceived Supportive Behavior) j ϩ ␤ 4 (Partner Perceived Supportive Behavior) j ϩ ␤ 5 (Patient Personal Control) j ϩ ␤ 5 (Partner Personal Control) j ϩ ␤ 6 (Patient Perceived Supportive Behavior x Personal Control) j ϩ ␤ 6 (Partner Perceived Supportive Behavior x Personal Control) j ϩ e ij , where Y ij is distress at follow-up of a member of Couple j.
As can be seen in Table 3 , for both patients and partners, the interaction between perceived spousal supportive behavior and personal control at baseline predicted follow-up distress. We calculated and plotted the regression slopes for patients and partners at two levels of personal control: high (ϩ1 SD) and low (-1 SD). Figure 1 depicts the results for partners. The negative association between perceived spousal supportive behavior and follow-up distress was significant in partners relatively low in control (B ϭ -5.671, p Ͻ .05), but not in partners relatively high in control (B ϭ 2.787, p ϭ .32). Similar findings were observed for patients (see Figure 2 ). Perceived spousal supportive behavior was negatively associated with follow-up distress, but only for patients relatively low in control (B ϭ -5.206, p Ͻ .05). The association was not significant for patients relatively high in control (B ϭ 2.795, p ϭ .20).
To test our second hypothesis, that is, that perceived spousal unsupportive behavior would be positively associated with future distress, especially for those relatively low in personal control, we created Model 2 (see Table 4 ). In this model, we replaced perceived spousal supportive with perceived spousal unsupportive behavior. Again, patients' and partners' gender, morbidity, and baseline distress were included in the model as covariates. Table 4 shows an interactive effect for spousal unsupportive behavior and personal control on follow-up distress, but only for partners. Figure 3 , perceived spousal unsupportive behavior was positively associated only with partners' distress at follow-up and only for partners relatively low in control (B ϭ 10.38, p Ͻ .001). The association was not significant for partners relatively high in control (B ϭ .29, p ϭ .93).
As depicted in
Discussion
The aim of this prospective study was to expand our knowledge of spousal support and the course of distress over time, both for patients with colorectal cancer and their partners. Overall, our findings suggest that people relatively low in control are more responsive to perceived spousal behavior than people relatively high in control. More specifically, our findings provide consistent support for the first hypothesis by showing that persons who perceived more spousal supportive behavior reported less distress over time, especially those relatively low in control. Our second hypothesis was supported only for partners. That is, partners' perceptions of patients' unsupportive behavior was associated with more distress over time, but only for partners relatively low in control. This suggests that both patients and partners relatively low in control may benefit more from supportive spousal behavior, and partners relatively low in control may even be harmed by unsupportive spousal behavior.
Put differently, our findings demonstrated that people relatively high in control showed relatively low levels of 5 To evaluate the associations between distress and demographic and medical variables, we used zero-order correlations (for years married and age), Spearman rank-order correlations (for level of education and cancer stage), and t tests (for gender, morbidity, working status, cancer diagnosis, and whether or not they were undergoing treatment at baseline and follow-up). 6 To assess morbidity, patients and partners were asked to indicate whether they had health complaints or not on a checklist of 26 chronic medical conditions. For patients, morbidity was coded as present if patients indicated they had health complaints for at least one medical condition other than cancer. For partners, morbidity was coded as present if partners indicated they had at least one chronic medical condition. distress, regardless of their perceptions of their spouses' behavior. This is in line with the argument that people relatively high in control feel they can control their life by their own behavior (cf. Rotter, 1966) , most probably because they possess coping skills required for their adaptation (Elfström & Kreuter, 2006) . For example, it has been found that people relatively high in control use more adaptive coping strategies (i.e., assimilation strategies) than people relatively low in control (Ben-Zur, 2002; Elfström & Kreuter, 2006; Elliott et al., 1986; Henselmans et al., 2010; Jopp & Schmitt, 2010) . As a consequence, people relatively high in control may benefit less from a supportive spouse than people relatively low in control who depend on others to deal with stressful events (cf. Dalgard et al., 1995; cf. VanderZee et al., 1997 ). In the current study, we did not measure the specific coping skills and abilities required for better adjustment to cancer that people relatively high in control are thought to possess and that people relatively low in control are deficient in. A promising avenue for future studies to provide further insight into the possible underly-ing mechanisms might be to focus on such skills and abilities and to test a mediated moderation model (cf. Preacher, Rucker, & Hayes, 2007) ; that is, a model in which the interactive effect of perceived supportive and unsupportive spousal behavior and personal control on distress are explained by coping skills. Our findings with respect to unsupportive spousal behavior suggest that, for partners relatively low in control, perceiving criticism or antagonism from patients is distressing. However, for patients relatively low in control, perceiving such unsupportive spousal behavior does not seem to be harmful. This different finding for patients and partners might be related to the care-giving role. Perhaps for partners relatively low in control, perceiving unsupportive behavior from the patients indicates that they are failing as caregivers and, therefore, may elevate their distress. This is in line with the suggestion that receiving negative support might intensify caregivers' negative feelings, such as fear or self-blame (Rauktis, Koeske, & Tereshko, 1995) . Partners may feel more obliged to support patients than the other way around, and, consequently, perceiving unsupportive spousal behavior might harm partners more than patients. Further, it was found that feelings of insecurity and incompetence with respect to their care-giving role were associated with female caregivers' own levels of distress (cf. Hagedoorn et al., 2002; Martire, Stephens, & Townsend, 1998) . Future studies are needed to replicate these results and examine our explanation by focusing more on the unique role characteristics of patients versus partners. Our findings are not only consistent with the results of the few previous studies on personal control as a moderator of the social support-distress link carried out in the general population (e.g., Dalgard et al., 1995; VanderZee et al., 1997) , but also with the results of previous research that examined peoples' vulnerability as a moderator of the spousal support-distress association. For example, previous studies have shown that vulnerable patients (in terms of a weak promotion focus, or poor psychological and physical condition) may benefit more from supportive partners, whereas they may be harmed more by unsupportive partners (cf. cf. Schokker, Links, Luttik, & Hagedoorn, 2010) . The current study contributes to the existing literature by showing that the associations between perceived spousal supportive and unsupportive behavior and distress are qualified by personal control. This is an important step toward answering the question, For whom does the receipt of supportive and absence of unsupportive behavior from their intimate partner increase psychological well-being? Importantly, we have also contributed to the dyadic literature of couples coping with illness by demonstrating that perceived spousal behavior is not only associated with distress in patients, but also with distress in partners.
The current study has several noteworthy strengths. First, our study made use of a dyadic approach, in which we (a) regarded both patients and partners as a source of support and (b) examined in one model both patients' and partners' distress as a function of spousal behavior. Taking into account the interdependency between patients and partners, we made use of a sophisticated statistical technique (MLwiN; Kenny et al., 2006) . In addition, we applied a longitudinal design that allowed us to predict follow-up distress while controlling for the level of distress at baseline. Even though we cannot draw causal conclusions, an association between baseline support and changes in distress over time, depending on personal control, provides much more insight into the support process than a simple cross-sectional association.
As to the interpretation of the findings, a number of limitations should also be noted. First, we had a relatively low response rate. This may have biased our sample toward couples who showed less distress at baseline. However, de facto, the levels of distress in the current sample were higher than the levels that were found in a previous study among a different sample of couples coping with colorectal cancer (Tuinstra et al., 2004) . A second limitation of the current study is the relatively low reliability of the supportive spousal behavior questionnaire (SSL) for patients. This should be improved in future studies. Third, we have only Note. Effect size r for each t was computed with the following equation: r ϭ sqrt[t 2 /(t 2 ϩ df)]. df ϭ 115. evaluated perceived behavior; thus, we measured neither patients' nor partners' actual behavior. However, it is plausible to assume that perceived spousal behavior is based, at least to some extent, on actual behavior. Previous studies have supported this notion by showing a moderate agreement within couples with respect to the way spousal support was provided Kuijer et al., 2000) . A fourth related issue is that although we adopted a dyadic perspective, this perspective is restricted to the effect of each spouse's perception of the other's behavior on his or her own distress levels (i.e., actor effect). Also, this approach may have introduced same-method variance, in a sense that a relatively high personal-control perception may underlie the reporting of receiving support, or vice versa. A cross-partner effect design could have overcome this limitation. Therefore, we encourage future studies to include the providers' perceptions of supportive behavior and also examine, on a dyadic level, the interaction between the partner effect of support provision and the actor effect of personal control. Our findings may have some clinical implications. We would recommend that interventions reflect the important role of patients as providers of support to their intimate partners and not only as receivers of support. Additionally, patients (or partners in general) should be encouraged not only to pay attention to the amount of positive support they provide to their spouse, but also to the amount of disapproval, hostility, enmity, and other unsupportive behavior they engage in. In this respect, interventions for couples dealing with cancer that target the exchange of support within couples appear to be promising in reducing distress (Kuijer, Buunk, De Jong, Ybema, & Sanderman, 2004) . Couples with at least one partner relatively low in control might be especially good candidates for such couple interventions.
